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Higher plants consists of several distinct tissues and cell types, each contributing to the overall performance of the whole organism. Most genome-wide molecular profiling studies have been performed on whole organs or tissues, thus only providing average measurements which mask differences between different cell types. This averaging effects can only be overcome by increasing the spatial resolution to a cell-specific level. Methods such as immunolocalization, in situ hybridization and reporter gene expression provide the spatial resolution needed to investigate gene expression or protein accumulation in single cells, but they only allow the analysis of individual genes or proteins. Alternative approaches, as the laser capture microdissection technique (LCM) and gene trapping systems can provide cellular information on a genome-wide scale. LCM is a rapid method of isolating pure cellular preparations directly from heterogeneous tissues, based on conventional histological identification. LCM-harvested cells can provide DNA, RNA or protein for the profiling of genomic characteristic, gene expression and protein spectra from individual cell types. Gene trap lines, in which endogenous proteins are fused to reporter markers, visually reveal the pattern of gene expression within individual cells in complex tissues. We combined LCM and gene trap screens to investigate gene expression in stomatal guard cells of Arabidopsis. Integration of data from this two approaches allowed the identification and validation of guard cell-specific genes and promoters. The potential of cell-specific analyses for the study of the plant response to water deficit and for possible down-stream biotechnological applications will be discussed.
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